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A  second  oirpcrimental  thin-panelled  hcnogonoous  glass- 
fibro/ro3in  container  mada  by  Pamali  Ltd.,  for  odl  Typo 
8000  has  boon  subjected  to  shock  tost,  the  first  container 
having  failed.  The  shock  resistance  of  the  second 
container  was  satisfactory  end  the  bulge  of  its  side  panel 
was  less  than  that  of  the  first. 
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THTTT-PATTBr.T.m  OLASS-FIERB/hESDT  CONTAINER  MADE  BY  PERtALl  t/ro.- . 

FOR  SUBMARINE  cm  TYPE  SOOO  -  SHOCK 


1.  introduction 

Report  No.  2433/3206/29  doscribod  an  investigation  carried  out  to 
dote mine  the  shock  resistance  of  two  ezporinontal  thin-panelled 
homogeneous  glass-fibre/ rosin  containers  for  cell  Typo  8000, ono  cade  by 
United  Ebonite  &  Lorival  Ltd. ,  the  other  by  Pomali  Ltd.  Both 
containers  wore  similar  in  doeign  and  weighed  43f  lb  and  45  lb 
respectively.  The  container  made  by  United  Ebonite  &  Lorival  Ltd.,  had 
a  satisfactory  shock  resistance  and  suffered  only  elicit  damage  during 
the  shock  tost,  but  the  container  made  by  Pomali  Ltd.,  sustained  a 
fracture  of  tho  contra  vertical  rib  of  one  long  sido.  Both  containers 
bulged  more  than  tho  amount  permit tod  by  Specification  DGS/EED/214/1858 
for  rubbor-lined  glass-fibro/rcsin  containers. 

A  further  experimental  thin-panollcd  container  for  cell  Type  8000 
was  made  by  Pcmali  Ltd.,  and  tliis  report  gives  the  results  of  the 
shock  tost  carried  out  on  it  at  tho  Laboratory  in  July  1962. 

2.  PARTICULARS  CF  CONTAINER 


Tho  particulars  of  the  container  were  as  follows t~ 
TABLB  1 


Markings 

X29  2  2-62  P002 

SEE 

Height 

Interior  Length 

Width 

38  21/32  " 

20  3/32  " 

12  19/64  " 

Thioknos3  Top 

of  Middlo 

Panola.  Bottom 

0. 1  "  Dimensions 

0.11  "  Suppliod  by 

0.125  "  manufacturers . 

Weight  (without  lining) 

46f  lb 

Distance  of  centre  lino  Rib  No. 2 
of  horizontal  ribs  from  "  "  3 
baso  • 

9  5/16 

19  25/32  " 

Greatest  width  of  Rib  No.1 

horizontal  ribs.  "  "  2 

11  11  3 

n  11  4 

if  in.  (l-^in.  over  chamfers) 

If  in.  (2  5/1 6  "  " 

if-  in.  (2  in.  over  chamfers) 

If  in.  (if  in.  ovor  chamfers) 

Width  cf  corner  ribs 

”  "  oontre  vortical  rib3. 

if  in.  (2  in.  ovor  chamfers) 

1  in.  (if  in.  ovor  chamfers) 

3.  PREPARATION  FOP.  TESTS 


(a)  Tho  parts  of  tho  container  wore  identified  as  shown  in  Fig.  1. 
Marks  wore  made  on  each  sido  at  tho  intor3cction  of  the  contro 
linos  of  horizontal  ribs  Nos.  2  and  3  and  tho  centre  vortical 
rib,  and  tho  gaps  between  thoso  i.rrks  and  a  straight  odge  laid 
horizontally  across  tho  container  sides  wore  moa.surod  before  nccsribly 
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to  provide  data  from  which  the  bulgo  was  determined  at  the  stages 
of  tho  investigation  stated  in  Section  5*  After  tho  shock  test 
the  centre  vortical  ribs  were  proud  of  the  comer  rib3  and 
measurements  wore  therefore  tol':en  of  the  gaps  between  the  straight¬ 
edge  and  the  comer  ribs. 

(b)  The  exterior  and  interior  surfaces  wore  oxenined,  no 
damage  was  observod  but  there  was  rosin  richness  over  about  bfrfo 
of  the  chamfer s  of  tho  horizontal  ribs  2  and  3  and  over  parts  of 
the  centre  vertical  ribs  of  the  long  sides.  There  wore  also 
narrow  areas  on  the  exterior  and  interior  surfaces,  mostly 
along  the  boundaries  of  the  panels,  where  the  surface  appeared 
white  duo  to  incomplete  covering  of  the  surface  fibres  by  rosin. 

4.  SHOCK  TEST 


The  container  was  assembled  with  an  element  Typo  8000  and  a 
glass-fibro/rcsin  cover  Cat.  No.  X283  as  a  cell  and  filled  to  ncrr.nl 
electrolyte  level  with  water.  For  the  shock  test  it  was  placed  on  a 
solid  teak  baseboard  1  g-  in.  thick  and  mounted  on  tho  upward  blow 
shock  machine.  A  scries  of  blows  wo. 3  applied  to  the  cell, 
commencing  at  a  height  of  2  ft  6in.  and  increasing  by  6  in.  steps  to 
4  ft  6  in.  Tho  exterior  of  the  container  was  examined  after  each 
blow  and  the  interior  after  tho  2  ft  6  in.  and  4  ft  6  in.  blows.  Tho 
results  of  the  shock  test  are  givon  in  Table  3. 

5*  BULGE  HSASUimWS 


Tho  bulge  of  all  sides  of  the  container  was  measured 

(i)  After  assembly,  with  tho  element  and  cover,  as  a 

coll  prior  to  the  shock  tost. 

(ii)  In  the  assembled  condition  after  tho  shook  tost. 

(iii)  Unassembled  2  hours  after  the  shock  tost. 

Tho  bulge  was  obtained  by  subtracting  from  the  measurements  taken 
in  accordance  with  Section  3(a)  at  the  above  stages  tho  measurements 
takon  by  Chloride  Battorios  Ltd.,  before  assembly.  The  magnitude  of 
the  bulge  at  each  stage  was  as  follows  5- 

TA5LS  2 


Bulge  (in.)  between 

m 

Measurements 

Taken 

Horizontal 

Rib  No. 

Long  sides 

Short  sides 

i 

After  assembly 

2 

0.531 

0.073 

(before  shock 
tost) 

3 

0.095 

0.087 

2 

Aftor  shock 

2 

0.218 

0.188 

test  assembled 
as  coll. 

3 

0.166 

O.O87 

3 

2  hr.  aftor  stage 

2 

0.098 

0.088 

2  container  empty. 

3 

0.033 

0.009 

/6. 
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c .  piscuaeirr .  cp  jgsuizs 

(a)  Shook 


It  '-/ill  be  soon  fron  Table  3  that  slight  damage  occurred  at 
the  boundaries  of  the  lower  panols  and  across  tho  lower  part  of 
the  centre  vertical  riba  of  tho  long  sides  at  tho  2  ft  6  in.  blow 
and  that  this  damn rje  was  worsened  and  extended  to  other  areas  by 
each  subsequent  blow.  After  tho  4  ft  6  in.  blow  it  was  evident 
that  the  sub-surfaoe  resin  along  about  one  quarter  of  the  length  of 
the  panel  boundaries  had  sustained  slight  to  moderate  damage  by  the 
shock  tr.st  and  that  the  damage  to  tho  contro  vertical  ribs  of  the 
two  long  sides  oxtonded  below  tho  outer  glass  fabric.  It  is 
considered  hewovor  that  this  damage  did  not  materially  affect  tho 
strength  or  tho  serviceability  of  the  container. 

(b)  Bui to 

The  method  used  in  this  investigation  to  measure  tho  bulgo  of 
the  sides  gave  results  that  did  not  take  into  account  tho 
distortion  of  the  comer  ribs  or  other  distortions  that  would  have 
occurrod  had  the  oontainor  been  loaded  with  tho  test  weight  and 
maintained  at  a  ton. oraturo  of  5  7’  C  for  24  hours  as  laid  down  in 
tho  specification}  and  it  is  considered  that  the  maxinun  permitted 
hulgo  limits  stipulated  therein  would  have  been  exceeded  had  tho  tost 
been  carried  out  as  specified.  The  results  however  are  slightly 
bettor  than  thos  obtained  previously  on  two  similar  containers,  see 
Report  No.  2433/3206/29- 

CONCUJ SICKS 


Tho  experimental  thin-panelled  homogeneous  glass-fibro/rosin 
container  C-taleguo  No.  X292,  serial  ITc.  2-62  P002  made  by  Formal i  Ltd., 
ha3  a  satisfactory  resistance  to  shock.  The  bulge  of  tho  container 
xaoa3ured  at  laboratory  temperature  was  less  than  that  of  the  two  similar 
containors  tested  previously. 
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Result 6  of  Shock.  Test 


No.  Height 


1  2ft  6 In. 


examination 


Exterior 


Interior 


2  3ft 


3  3ft  6 in. 


Exterior 


Exterior 


Interior 


Exterior 


5  4ft  6  in. 


Increase  in  the  opacity  of  the  resin  along  the  boundaries  of  panels  *s  folio- -gt-  A 
corners  BC  3a  c  and  d,  and  2a|  CD  yLa,  2fib,  ILa  4  IRbj  DA  2d.  In  3ome  places  in 
and  a  few  strands  of  the  fabric  were  slightly  proud  of  the  resin.  Resin  more  opaq- 
vertical  rib  AB  from  beneath  horisontal  rib  No.  2  2j  in.  towards  b-se,  an l  a  numbo 

Increase  in  opacity  of  resin  along  boundaries  A3  31>da  (1  ir..),  3flod  (4  in.),  1L  -  r. 
and  2  da  (5  in.)  Resin  slightly  opaque  among  7  in.  of  vertical  fillet  A. along  tire 
base,  and  at  corners  CD  2L,  1L  4  IRa  and  IR  4  2hb.  Slight  blistering  in  the  o;  aqu 
less  than  0.005  in.) 


Slif£t  increase  in  op: city  over  {  in.  -lie  area  of  centra  vertical  rib  between  AB 
.  corners.  31i<^it  incre  se  in  oy  city  over  3/16  in.  wide  area  of  contra  vertical  ri 
areas  of  ohaafere  at  AB  2Lc,  2Rd,  ILci  and  1i<l  (2)  in.  long);  nd  CD  ILci  ("ir.  1 

boundaries  AB  3&d  (2&  in.  long)}  BC  3da  (4  in.  long),  DA3  be  and  da  (2)>  in.  2on 


Further  slight  increase  in  opacity  ;xd  very  slight  lifting  of  the  surface  cloth  al 
comers  AB  jdc  4  llib  both  5  x  5/ 1 6  x  1/64  in  high  and  along  boundary  AB  3Rci  (2^  i: 
3  L  it  Red,  DA  2ab  &  3bc  (by  average  cf  abcut  2  in.).  Incre..ze  in  opacity  of  roair. 
few  hairline  cracks  in  resin  pools  along  chamfers  AB  2L  4  Red  .:nd  3C  lab. 

Further  increase  in  opacity  of  resin  and  3light  lifting  of  tho  surface  cloth  along 
CD  1  *  2Lb  -and  1  4  2Hb  1  (  in.  to  2  in.  towards  1  4  2Lb,  and  1  4  2na..  Increase  in 
along  boundaries  AB  2Lab  4  CD  3Lda.  Increase  of  op.ioity  of  tho  resin  along  vertic 
fillet  BC. 


Further  slight  inorease  in  opacity  of  r^in  across  centre  vertical  rib  AB  above  rx 
ecross  centre  vortical  rib  CD  below  horicont.al  rib  2  and  some  damage  to  the  sub-su 
Narrow  wales  in  outer  fabric  ..long  boundaries  CD  3L  da  (2  in.  long),  CD  3ka  (1  in 
toward  d. 


Seven  narrow  bands  of  opaque  resin  near  top  of  centre  vertical  rib  AB,  short  h.-  irl 
particles  of  surface  resin  descaled  (Figs.  2(a)  and  3(a)  ).  Increase  in  damage  to 
horizontal  rib  CD2  and  a  few  additional,  hairline  cracks  across  centre  vertical  ri 
opaque  at  comers  CD1  &  3L.  Additional  lifting  of  cloth  ••■rd  pattern  more  evident 
1^-  x  £  x  V^4  in.  high).  Further  slight  increase  in  opacity  of  resin  alcn~  bound' 
AB  4  CD  IRb  (typical  of  such  damage)  is  given  in  Fig.  2(b)  and  Fig.  4(a). 

Further  slight  increase  in  opacity  of  the  resin  along  the  panel  boundaries  and  sli 
Surface  roo-in  descaled  and  fibres  loosened  and  fluffed  out  along  boundaries  AB  IRn 

SFig.  4(b)  and  3Ld".  Bet-con  lO,®  and  40,®  of  the  fibres  ruptured  in  the  3mall  area 
Fig.  4(c)  )}  CD  1L  4  R-'b.  Resin  opsque  -nd  pattern  of  weave  slightly  raised  ale: 
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TABLE  1 


,T  CChT.-JIfEh  KVDT  BY  Fim'd, I  LTD..  FCH  CUEKAKINS  CELL  TYPE  8000  -  SHOCK 
Results  of  Shock.  Test 


Remarks 

’  the  resin  alone  the  boundaries  of  panels  as  follovs  i-  AE  3Rcd  ini  IRab  (2  in. )  I  DA  3od  and  be  (?J  in.)  and  at 
l  2a|  CD  3La,  2Rb,  ILa  A  IRbj  DA  2d.  In  some  plaoes  in  these  opaque  areas  the  pattern  of  the  outer  fabric  w».3  clear 
'auric  were  slightly  proud  of  the  resin.  Reain  more  opaque  and  a  number  of  hairline  cracks  in  both  chamfers  of  centre 
■th  horizontal  rib  I.c..  2  2*  in.  towards  b--se,  and  a  number  of  hairline  cracks  similarly  placed  on  side  CD. 

•in  along  boundaries  A?  3Lda  (1  ir..),  3Rcd  (4  in.),  1L  -nd  IR.ab  (6  in.);  BC  3cd  (2  in.),  2da  (3  in.);  DA  3bc  (2^  in) 
Lghtly  opaque  among  7  in.  of  vertical  fillet  A, along  three  2  in.  lengths  of  vertical  fillet  B  -  all  within  12  in.  of 
.,  1L  &  IRa  -nd  IR  &  2Rb.  Slight  blistering  in  the  opaque  corner  areas  of  panels  of  side  CD  -  outer  fabric  raised 


:  over  '  in.  ilc  area  of  c-ntrs  vertical  rib  between  AB  2Lc  A  2Rd  and  a  total  of  4  deep  hairline  cracks  at  these 
in  o.^city  ov  t  3/ 1 5  in.  Tide  <rea  of  centre  vortic"l  rib  bet  ween  CD  2Lc  and  2Rd.  Hairline  cra.cks  in  resin-rich 
jC,  2Rd,  ILcl  and  l.'.i  (?’  in.  long);  -nd  CD  ILcd  ("'ir.  long).  Incre-  ee  in  opacity  of  resin  over  narrow  areae  at 
long)}  BC  3da  (b  in.  long),  DA 3  be  and  Aa  (2/<  in.  long)  and  at  corners  AB  3La ,  3Rc  and  BC  3s« 


i  opacity  and  very  slight  lifting  of  the  surface  cloth  along  boundaries  AB  IRab}  CD  1,2  and  3La  and  1  A  2Rb.  '.ale  in  • 
5  x  5/I6  x  I/64  in  high  and  .along  bound' ry  AB  3Rcd  (2i  in.  Long).  Extension  of  opaque  areas  along  boundaries  AB 
vy  -vorage  of  aoout  2  in.).  Incre-ue  in  opacity  of  resir.  at  comer  BC  1b  and  from  comer  DA  3c  -  3  in.  towards  b.  A 
tin  pools  along  chamfers  AE  2L  Sc  Eel  .'nd  BC  lab. 

ty  of  resin  and  slight  lifting  of  the  surface  cloth  along  boundaries  AB  3Lda,  3Rcd,  1L  A  Rab  and  from  comers 
in.  to  2  ir,.  towards  1  A  2Lb,  and  1  A  2 Wa.  Increase  in  opacity  of  resin  and  sli^-.t  lifting  of  the  surface  cloth 
’c  CD  314a.  Incr'ace  of  opacity  of  the  resin  along  vertical  fillets  A  A  B  10  in.  upwards  from  base  and  along  base 


r»  opacity  of  resin  across  centre  vertical  rib  AB  above  and  below  horizontal  rib  2.  A  f o"  additional  h Airline  cracks 
b  CD  below  horizon*  .1  rib  2  and  some  damage  to  the  sub-surface  recin  (probably  to  its  bond  with  the  outer  glass  cloth) 
ric  long  boundaries  CD  3L  da  (2  in.  long),  CD  3Ra  (1  in  long).  Harrow  areas  of  opaque  resin  from  corner  CD  IRo  2  in. 


que  reain  near  top  of  centre  vertical  rib  AB,  short  hairline  crocks  along  the  middle  area  of  these  bands  and  a  few 
a  descaled  (Figs.  2(a)  and  3(a)  ).  Increase  in  damage  to  sub-surface  rs3in  of  centre  vertical  rib  CD  belew 
few  additional,  hairline  cracks  across  centre  vertical  rib  abate  horizontal  rib  CD3.  Small  areas  of  surface  resin 
L.  Aluitior.fi  lifting  of  cloth  and  pattern  more  evident  at  ’.les  -t  these  comers  and  at  CD1  4c  2Rb  (all  wales  about 
Further  slight  increase  in  opacity  of  resin  along  boundaries  of  panels  of  side  BC.  Views  of  the  damage  at  corners 
ich  damage)  is  given  in  Fig.  2(b)  .and  Fig.  4(a). 

a  opacity  of  the  resin  dong  the  panel  boundaries  and  slight  enlargement  of  the  wales  at  AB  1  A  2Lab,  3La  and  3R  cd. 
i  fibres  looi-us.ed  and  fluffed  out  along  boundaries  AB  IRab,  2Lab,  31da  and  3Rcd  (Fig.  3(b)  );  CD1L  A  Rab,  2LARab 
■  -n  10,c  and  4D1  of  the  fibres  rui  tured  in  the  small  aress  of  exposed  fibres  along  boundaries  AB  2Lab,  3Lda,  3Rcd, 
b.  Rosin  opaque  -n d  pattern  of  weave  slightly  raised  along  boundaries  DA2  ab,  DA3bo  A  da. 


■rts  rf  thf  container  and  the  abbreviations  used  ure  shewn  in  Fig.  1. 
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EXPERIMENTAL  THIN-PANELLED  GLASS-FIBRE/RESIN  CONTAINERS  MAPI 

FOR  SUBMARINE  CELL  TYPE  8000-  SHC 

PARTS  OF  CONTAINER  AND  COVER . 


Cover- securing  screw 
holes  l  to  8. 

Rubber  lining. 

Barrel  nut  holes  I  to  8. 


Horizontal  ribs  AB  and  BC4 
■  Catalogue  No. 


Panel  AB  3L 
Panel  AB  3R 
Panel  BC3 


Vertical  fille 


(a)  General  view 


Horizontal  ribs  AB  and  BC3 

Panel  boundary  BC  2ab 
Panel  AB2R 

Chamfers  AB2R  ad  and  cd 
-Panel  BC2 
Corner  ribs  A,B  &  C 
-Horizontal  ribs  AB  and  BC2 
.  Panel  AB  I L 
-Centre  vertical  rib  AB 
-Panel  AB  IR 
-Panel  BCI 
-Horizontal  rib  BCI 
..Lifting  channel. 

-Corner  base  pads  A  and  B 
■  Centre  base  pad.  c 


Batc  fills 


Section 


(c)  SECT] 


(b)  View  of  underside  of  base  . 


tC  to 


®  ish 


4*.©" j 


(c)  View  of  cover  marked  fyr 
measurement  of  distortion. 


RES 


RESTRICTED  hg.i. 

>  GLASS-FIBRE/RESIN  CONTAINERS  MADE  BY  PERMALI  LTD.  AND  U.EJ..LTD. 
'OR  SUBMARINE  CELL  TYPE  8000-  SHOCK. 

PARTS  OF  CONTAINER  AND  COVER. 


Cover-securing  screw 
holes  I  to  8. 

Rubber  lining. 

Barrel  nut  boles  |  to  8. 


Horizontal  ribs  AB  and  BC4 
Catalogue  No. 


Panel  AB  3L 
Panel  AB  3R 
Panel  BC3 

Horizontal  ribs  AB  and  BC3 

Panel  boundary  BC  2ab 
Panel  AB2R 

Chamfers  AB  2R  ad  and  cd 
Panel  BC2 

-  Corner  ribs  A,B  &  C 

-  Horizontal  ribs  AB  and  BC2 
.  Panel  AB  IL 

-Centre  vertical  rib  AB 
-Panel  ABIR 
-Panel  BCI 
.Horizontal  rib  BCI 
-Lifting  channel. 

-Corner  base  pads  A  and  B 
Centre  base  pad 


Section  through  XX. 


✓Panel  ABIR 

,Base  fillet 

Base. 

orner  base  pad 


Vertical  fillet  B 


Base  fillets. 


Section  through  X,X, 
Panel  BC3 

t 

Corner  rib  B 
Panel  AB3R 
Horizontal  rib  BCI 

Corner  rib  B 

- Horizontal  rib  ABI 


Section  through  X,Xt 
( e )  SECTIONS  THROUGH  CORNER  RIB  B. 


Filling  holes.  Circulating  pump  hole 
and  Float  chamber  hole. 

Negative  terminal  post  holes  I  to  4. 

Points  I  to  8  marked  on  cover  to  facilitate 
measurement  of  distortion. 


Rubber  undersolc  extending  through 
all  holes  to  upper  surface  . 

Positive  terminal  post  holes  I  to  4. 

Cover-securing  screw  holes  I  to  8. 


(c)  View  of  cover  marked  f^r 
measurement  of  distortion. 
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FIG.  2 
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PANELLED  fiLASS-FIBRE/RESIN  CONTAINER  NAPE  'BY  PERM  LI  LTD.  PCR 


3u  MARINE  CELL’  TYPE 
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FIC.  i. 


THIN-PANELLED  OLASS-FI BRE/RESIN  CONTAINER  MADE  BY  PER1.1ALI  LTD.  FOR  SUH/ARINE 


CELL  TYPE  8000  -  SHOCK. 


Vier/B  showing  damage  to  the  container  as  a  result  of 


the  shock  test. 


(a)  tfale  at  comer  CDIRb.  Note  ridge  and  raised  pattern  of  cloth 


(o)  Damage  at  boundary  AB3Rcd. 
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